The extinction spectra of Au@Cu 2-x S core-shell nanoshells (CSNs) in a variety of shell thicknesses and core radii are shown in Figure s1 . With a Cu 2-x S shell thickness variation of between 2 nm and 10 nm (Figure s1a ), the ω+ mode shows a blue-shift trend between 518 nm and 504 nm (see Tabure s1 ). However, with the Au core variation between 10 nm and 30 nm (Figure s1b ), the ω+ mode shows a slight red-shift tendency between 501 nm and 511 nm (see Tabure s2). Herein, according to the equation 6 in the paper, the increase of the shell thickness could lead to an enlargement of the ω+, therefore, the ω+ shows a slight blue-shift tendency. The extinction spectra of the Au@Cu 2-x S CSNs are investigated (Figure s2 ). We see that the localized surface plasmon resonance (LSPR) peak of ω+ mode shows a red-shift tendency, but it is relatively weak with the changes of the surrounding medium. It demonstrates that the increase of polarizability of the dielectric media has almost no effect on LSPR forming of the conduction electrons oscillating on the inner surface of the Cu 2-x S shell under ω+ mode. (Figure s8) . Here, the positive imaginary portion of the Au@Cu 2-x S CSNs is smaller than that of the Au@Ag, leading to the stronger LSPR [1] and higher sensitivity [2] . Furthermore, when the surrounding refractive index is small [3] , the polarizability from the surrounding media is weak, which results in the lower sensitivity. 
